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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an environment in which a 
measure for avoiding an interference position is taken by 
previously investigating at least the movement of a worked object 
and a tool and checking interference with the whole working 
machine. 

SOLUTION: In a three-dimensional(3D) CAM device 21, a previous 
working investigation part 34 checks interference with the whole 
working machine system including the worked object and an NC 
working machine 24 on the basis of 3D CAD data transferred from 
a 3D CAM device 20, i.e., executes interference check in the 
movement of the machine when a jig, a tool holder, a main shaft 
head, or a table is rotated or a tool is automatically substituted. 
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IfetNC JPX*£ 2 4 Z^tsHnT.m,mk±fo<n 3 C 
AD^r/V^-To rc0 3^5cCAD^^H4, APX$| 

K6 0OZ^[p]^ibB6 l±lcXtft^9^6 2 
ftg&Kltttt* r<75X^37A6 2(DY*-[6]jflbffi6 3 

£>*U r WXHtl 5 1 Clft 5 2a ASXA*/^- 6 5 £ 
fr^XmttfthinX^Z. r©±i5 l(C{i s 115 2 
a XteH 3 4 iZTjk-fJLM, 5 2* fcD^-Sl^® 

#lt"Ttli:*oT^-5„ XiWl5 1 ©ftfi-f flP 
X^y K6 0±[C|H]fex-7VP6 6^ISit^tv, :© 

^A6 7(Cfi, H3St^|gl4^-r s l;5*ScAPXtl5 0 
#&J#£tl5„ r<7>3#;7cCAD ; E-7Vl'-?{3\ *PX^ 
yK6 0, £f437A6 2, Xttl^6 4, m&r-7fr 30 

[0 0 5 5] roi ^ftS&TcCAD^efvl^ Apx* 
Sfl^gp3 4 lc*JV^T^PX)£^lcS^^^•c^$^^?>^P 
X^*£<K^U rtl^«-^#CAM**Sl54 0CD* 

fe50 ^PX^^XJ: 5 2 a £ ttfa-f 5 <t 9 {Cfig* 
*U wti<!:*tcXi|i|&=.7A6 2^ifiiLTX*5 2 a 
*»Xife5 0^iffftftfe^5i^?ftf^7)^PXfe^(C 40 

[0 0 5 6] Z(DCAMm^4 0Ot^BStli > 3 
C A D ^- t*/Hc: *5 5 £#J&T5T#E t/iot 

I^S. Mx.(4, 06|C^-t-«t9fC3i^7cCAD- : e7 f /KD 
&ft<D$t**s 5 0RXfJLMr5 2 a CDlt**^ 

Sj^TcCAD^/P^lHite^HJrfcij^ib^-arfct) LTE 

[0057] ^<ntzmxmwifomn3 414, ^6 

7, ±i5 1, ±$4^6 4, ^/P6 6(7?|ElteB# 

XI4XAgft^^cD^«CD»)i:^S^^-C3^7n^r 50 
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APX^ii^lfP 3 4 XA^g|-r^»)#^APX^ 
Sr^x.5fc*©[Hlfe7 i -^6 5§rHlte$*'5f!)t^BB 
LXh3iik%*7/vm±zmWLx^&(n%m%:3-^y 

[00 5 8] r y if 14, F!|^«SAPX^ 5 0 

£ X* 5 2 t Xhtltt, 1*5 2 £ JPXHteftg £ T'lHl 
$ -frfc t # -y * - 5 3 <Dfrffi<D®M&&M X 
^ 5 0 Id^gM- 5 a^fcttWi" 5 *> tf> <b & S» 

[0 0 5 9] rW^is'*©^ #J;U4Xf5!II3 

(a) (b) J; 5 M 3 ft^C AD^f A-£»>7!» Lfc <t f 
(C»X^I 5 0 t X*4 5 1 iC&tttt fc^fclA 5 2^5 
T&LtcZttmttiZtlZb, T#^*H§I5 3 5{4, 
^5>SrCAMg^gi5 4 0»cffi£p, #J;tJ4CAM^g&4 
OO^SBXi-fc^T^pJ^fg^cD:^ — y yfe — v 5 ^ 
li^tK-fc^-Br-CjRXcfTfeSr.iSr^-r^ yir— 
tffcfc&PXtJ 5 0 <t X* 5 2 ^^tfiPX^^^ft:© 3 & 

[0 0 6 0] T^m^^tifc^ S^Sffiif 

M-T5^JE> JPXai-M-rS^IS, ^(DfttkLK^M 

CADr-^iLTA*^. 0®^A*Sfi5 3 6 fi, 

m?)[sI®®Ox-^5 4b^A^LT^1--5o 
{4, Xf5H 3 (a) (b) IZTrrfmUXyo 5 0 i:X*5 2 t<D 
T&XhtUH. ±120 4 (a) (b) IC^-f 4 5 IC C AMS* 
g)54 0cD*7fiBiffi±K::fc^-C, NC^JPX^ 2 4 <D±$i(7) 

[ 0 0 6 1 ] X. =F&3-x. V ? <D&%z s ®\7L\-$.m 7 (a) 

(b) ICTn-f «t 5 3 &7cC AD^x/i'Srf!)*^ Lfc i: # 1^ 
»I«J5 0 t±tt5 1 t^T^Lfcr ir^ffi^tLS 

T^W3 5lt CAM**gP4 OO^BIi 

(rjoV^^P^^Oi^-^ y-fe-^^ipx^s o 
[0 0 6 2] rw^-cbXISlB]^, 

Mmr^x^mm<Dtcif)(Dmm^ mx.axm^m-r 

S^X, *PX^(cPi"5^5s T^IS^L^v^PX*- 

So ^Jx(4, El 8 (a) (b) X 5 |:CAMg/Tl!54 0 

W^BFS±tC*J^T, NCAPXa2 4<D±$ti<DW}Z% 
^J-t-Sfc*o«lbj^F^Bnj^f4WfeT*§|^ti5o 

[0 0 6 3] X, y ? <D'&^ MZ-tfm 9 (C^ 

1-«t ^{-S^tcCAD^T/KOIhI^t— ^6 5^r»)*» 
L^t^^f&A6 7 a tXA5 2 a tWLfcrHJ 
&tH$*v5t, TSM$*Hg!5 3 5f4, CAM*^gi54 0<O 
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[0 0 6 4] z<om&iiM&fflimi>*t>fflm*K=F& 

i-K-rs^H, T#ro3§£L&i^;!)PX*lSfcft£\ 

^3$ii5„ 0Hx.ll, mi Olc^-ri5i-HIfex-^6 
6 ©|5]i^^^j-r 5 <k 5 tc^F^lg^ Lft^iPX^gx^ 

[0 06 5] SX±<D£ o tcABX/^^Omrt^ 3 ftjc 
tfjfc ScJpx^ <>: x^^-^tpjpx^^±* b <D^&<nm 

J;t)A^$ixfcT^lHl)S©fcfcc7)lH]ji^, 0iJx.flXJU;: 
X*ft^<b\ Ti^£0@-f3flnX&?g^<Dfcftrotttb 

(cApxi-5@0f^SiJS^ff 5 ©j^tcjott^PX^ 7°, 

, <&M<7>2-x-* |Cg<5l^T N CAPXSI 2 4 (C 
fettSX^ ^Jxfi^y^-o/^ (Jpx/n 0 *) Srftl? 

[0 0 6 6] ft*5 x ^HjiBx-*fBi$g]5 3 7 M 
X#5 i: N CUDJim 2 4 Sr^tfJPX^^ff t Of#f 

@^x«x^ i K^Bf <Dmm<DW) t ^f#ir Hilt- 
s': fe^px^* 5 5 

mSrx-^-<-^ 2 7{clE$-f 5. 

[0 0 6 7] NCx-^ffr^gflS iPX^'X 

{fr£g|$3 8|C«t9^^tlfc*PX/^5 5£gJj\ 
*PX/>°x 5 5t5^NC*PX^2 4£rijf££-£TNCAPX 
5 * <D N C ^ £ ffr&1" 5 0 

[0 0 6 8] Z<D± 5i-3&7nCAM£|g2 1 T*ff^c$ 
tbfcNCx-^(i, CAD/CAM77-f^t- /<2 2 
M^it, r<7)CAD/CAM7r^/V-t— ^2 2 W*P 
If-?^-^ 2 6 fi&f^ftSo 

[0 0 6 9] -?:LT, f-^^7A2 3A^CA 
D/CAM7r-f^t- ^2 2(C*fLTgg©9^7j^ 
P>tl5«k, r©CAD/CAM7r^/Vt- /<2 211, 
APXx— * 2 6 (Ctfcf^tvtV^NCx— 5 6 
LTx-^Siii/^xA 2 3 (C®t- 0 

[0 0 7 0] :rof-^gi^fA2 3ii, jfjpxr- 

*^<-* 2 6 fC{£W£*lT^5NCr-*£&«NCJP 

ii2 4i^i:fc7t-?5'M;Eiit, ^S1"5N 

CAPI8S2 4icfei£-f 5o r©NCJPia2 4(i, NC 

x-* Tmnnyn-rtefr-hmmzM-t $ n capx 

[0 0 7 1] XfENCx-^ffr&^ftSi:, * 

3tLfcAPX*fcf^P>NC*PX$S2 4, mnT.®(DWttV 

^m, apxxg, &mi:Mr%z>&mzfccx 2&7tmffi 
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[ 0 0 7 2 ] $S^ftfl#ti, lEK^a^httot 
m^WNCAPX^2 4 (C^OteJ^te/B LT\ fg£tf> 

^<b&gic:»x^^^#(t?)c $ mw.<fem% 

it, NCMX.m2 4icm^:<DXM:^±y bLX s ±!5<D 
#D< NCx-*£NC*PXl$2 4 (d^LTNC^PXS: 
10 ft? h<Dbt£Z> 0 

[0073] z<D£?K±m-nmmm\z&^xi*\ 

MJLs<X<Dfc$L<Dmz y 3^tcCADt-^ICS<5^T 
W&TM b N C flPX«£ 2 4 £^tf;!)PX$Ms^±# <k 
i^^-y^ fft^^^ Xjt.*/U*\ £MK, 

y V £ff 5 1 5 I- l^OT', $$PXfe i N C APX^ 2 4 

20 [0 0 7 4] r<7)=t?ft^^^0iJx.«> T^EM 
t LTXA(CBB1-5^H, NCiPX»c|8-t-5^ nF 

« b <D&Wl ifOApXjifcm^pX^* mflc*: 
[0 0 7 5]T#fx-^1?lt ^P#SI5^3&5lCA 

[0 0 7 6] X, Tftommnb LT3)^5ECAD^x 
JV±\m$)%k F Sr?|< r b X o -G&a l-X A^ill «9 

t>, rw^<D[Elji^tt, ^$n5 3i^5cCAM^-x 
/l-±T'^E«J{-ffi«)aF§r§| < tciiXX < , ^BJ-^o 

[0 0 7 7] lot, T^O^BtrMMf-.toTT^lEl 
ig^^® 6 ttfcflPX/N'* (CS<5^T N C x- ? f^rftf 
40 5<7)T% z F)^<7)«^NCx-^Sr-?:(D**NCAPX^2 
4(C«LTHI^©NCAPX^T*#5„ ^Jx«, 5*&<^JP 
XH^ 5 ftMXmOT? yf^h ^ffiffl Lfc^$lftAP 
XICio^Tt, T®<Dtj:^toXtfm$lX'% X. XJr 
^^O^^PX^^^H-rSfc^tclEl^x-^v- 
£[si3E § -tirfc t # <D=Fmh^WHc^x. y ? -f 5 r b & X 

[00 78] MM<^NCi^?.^u—i^ 3 y<Dyy h 

V^TZ$imLtzm&X\^ -fi3^7cCAM?r^L 
XtoT.'<x*ftl& NCf — $ \^W8k\^'tzM.X b*^ 
50 ^^s'^^ffx.ft^^iii?), NCv'Sal^-i/aVCJ; 
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WLT, ffg3&SCAM&&f£LT;!jPX^*£fM; 

[0 0 7 9] MzMLX±.iimWX^ %*<D£.ot£ 
SRXjtfJtClN C MT.m 2 4 IfOf^fx s/ ^ <£>B# HQ 

&Ms\zm.mx*% So io 

[0 0 8 0] X. ^HK&r-^iE&gpa 7l:j;<.tl 
JPX^ t N CAPXli 2 4 ^tfAPXat^rfeft t <D=F& 

/viHiieB#xiix a g %)&mm<DWM <dW) § ©tb^im 

-t-Sfcfewipx^^cD^^-ftSrx-^^-^ 2 7 ICE 
j£-f3tf>T\ 2 7|CtS3$$^/c z F#[El 

19, ^F^IelSLfcJPX/^^NCx-^^gSb^iC^ 

[008 1] ifefc, #%93li, ±E-**©»ffifclS^ 20 
£ft3k<z>T-ft<&©i§!?{c:^LTk«fcv\ 
[0 0 8 2] Mz-i2. 3^5cCAD^S2 0*^|S n n pO 

[0 0 8 3] :W3*5cCADif 2 0T'fcWl 3 #: 
5cCAD*-7*/Wft£g|5 3 OlCfc?) 3 ftTC-eroUfiOKSf 

iPXgtt^Xftft 3 &7G*-7 f /v£ J F*g®£ft-C^ 
S«»©3*7cCAD*7 !f A'©t , d»e,tt*fflL, 
SiffcTcCAD^x/v-SrSg^mi-rtro^Btf^ -£<z>3 
^TnCAD^E-r/K^^SrlElig, &ft£-B:5# i*LTJ& . 
MZ^^-tZ, »W-#tt, Jnxafc3fcfc:j£:t-C#3fc 
Tc^x/V-SrSiTJ^-r £ £ tc«t 9 TSlsf * v 9 Zft 5 r. t & 

[0 0 8 4] 

*< i:fel^l»iIJIi:©iitS:»W-©a:Hf-etWtL 40 

IftM5lll»S:»5^i:*S'e#5 3»c5cCAD»tt, 3& 
7cCAM§Slt&S#T?#a. 

[0 0 8 5] X. HttlfilS 
^iWifffcoiN-c^lgl^JRSrftSfc*©^^ i/yA& 
[0®<DjSf*&lft0J§] 

[01] *^ICifc5 3^5cCAD/CAM-^f A 
SrjtfflLfcNCJUPXv-^xAW-^^^^^i-^ 50 
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H. 

[HI 2] *J8Wfrfi5t>5NCJPIS/^^A©-3616©^ 
lfit*J»t5 3 &teC AD/CAM WfAfflil7'B y 

?0o 

[0 3] ^WcfilfcSNCJPI^T 1 ^©-**©^ 

ttfc*s(t **mx* t xji t as^gs l/c t * 

£^t"0o 

[HI4] *5SMlcfi5to5NCiPl->^'7 ! 'A<o— 

ffi(c*5^5^B B p^ig«x@^i-^n0 o 

[0 6] *3BWfcffi*>SNCjPI^7 l A©— Hft©Jg 

filcfcij- 5 c AMa^Su^*^ £ ftfcaB&nifc <t jpx^ 

tt5R±ft©3?fe5cCAD*7 !f -'V'*^i-H. 

[0 7] *mW\Z&-bZhiCtinT.i'XTJ*<D—mM<Dj& 
RKfcttS total* t £M£ t tfT* L7c t ©#gBS 

[0 8] *38Wfc«fc5NCJPX^^-A©— HJfc©jg 

Mi*ll&^1-0 O 

[0 9] *%iW\z.%t>Z>liCMT.i/* ; rJ*<D— Wfc<r>J& 
M\cte it 5 feU i X ^ t i*=F# Lit t * ©ttRBWSfcjj* 
-T0o 

[010] *^^l^bSNCAPIv'^xACO-^i6<75 

^rferoA^Sr^-f0o 
[011] ^ICfcltSSjSJCTcCAD/CAM^xi". 

[flF#©tft0J] 
2 0 : 3&7CCAD 
2 1 : 3&7CCAM 

2 2 : CAD/ CAM7r-f;H — ^ny^a-^ 

2 3 : (DNC) 

2 4 : NCAPX^ 

2 5 : iifflel^ 

2 6 : flPXr-*^-* 

2 7 : x — ^ 

3 0 : 3ft5ECAD^r^fNcgI$ 
3 1 : CADSi^U 

3 2 : /By^^^U 

3 3 : mmvmu 

3 4 : fiaTMffitfm& 
3 5 : ^gt&glS 

3 6 : wmnxjiu 

3 7 : TtWaK^-^CJMp 
3 8 : iKIs*XfftitM 

3 9 : NCr-*ff$c8B 

4 0 : CAD^SP 

4 1 : 7°a^7i»,^^ey 
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52:11 

5 3 : jl 

6 0 : toxm~-y K 
6 1 : Z^folfRj® 
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